after each ejection), grade III (contrast accumulation), and grade IV (free aortic regurgitation).
FOLLOW UP
After discharge patients were routinely seen in our outpatient clinic 3 and 12 months after operation and usually every year thereafter. We reviewed their records for symptoms (syncope, angina pectoris, dyspnoea), clinical findings, cardiothoracic ratio on chest x rays and 12 lead surface ECG preoperatively, at discharge, 3 months postoperatively, and at the last available follow up (at a mean of 51 (33) months after operation).
The following perioperative complications were assessed: newly developed atrial fibrillation present at discharge, bradycardia requiring pacemaker implantation, ventricular arrhythmias (ventricular tachycardia and ventricular fibrillation), bleeding requiring reoperation, myocardial infarction, stroke, haemodynamically significant pericardial effusion, pneumonia, wound infections, and sternal wound revision.
Survival was assessed as time from operation to last follow up examination. For patients not reporting for the last, scheduled visit, the time of death was ascertained by asking the patient's private physician or relatives.
At the last follow up examination patients were also asked to judge their improvement in physical limitation after operation as excellent/good, satisfactory, or unsatisfactory.
STATISTICAL ANALYSIS
Values are given as mean (SD). Student's t test, Chi square test, and repeated measures analysis of variance (ANOVA) were used as appropriate. Survival rates were calculated according to the method of Kaplan-Meier. The influence of age, preoperative NYHA functional class, ejection fraction, calculated aortic valve area, left ventricular pressures, presence of coronary artery disease and concomitant bypass grafting on survival was estimated using the Cox proportional hazard model. All calculations were performed using the Systat statistical package. p Values of < 0 05 were regarded as statistically significant.
Results
The mean age of the study population was 67-2 (4 6) years. Ninety three patients were aged 60-69 (mean 64-5 (2.6)) years (group 1) and 47 patients were 70-81 (mean 72-6 (2.5)) years (group 2). The proportion of patients > 70 years increased from 11% in 1978 to 54% in 1986. PREOPERATIVE FINDINGS AND SYMPTOMS Table 1 summarises the preoperative characteristics of the patients. There were no significant differences in sex distribution; incidence of syncope, severe angina pectoris, and dyspnoea; and heart rate between the age groups. The cardiothoracic ratio and Sokolow-index were increased in both groups, indicating similar degrees of left ventricular hypertrophy.
Preoperative haemodynamic findings (table  2) were also similar in both groups except for left ventricular end diastolic pressure which was slightly but significantly higher in group 1 patients (p < 0-05). The peak-to peak pressure gradient over the aortic valve was similar in both age groups (table 2) .
The ejection fraction measured by left ventriculography during left heart catheterisation (mean 54%, range 18-82%) and by radionuclide angiography (mean 52%, range 15-82%) was similar in both age groups and was < 40% in 28% of group 1 and 24% of group 2.
Concomitant aortic regurgitation was present in 87%. The frequency and severity of concomitant aortic regurgitation were similar in both groups: grade I, II, and III regurgitation was seen in 22%, 25%, and 40% of group 1 patients and in 21%, 32%, and 32% of group 2 patients respectively. Grade IV regurgitation was not seen. The cardiothoracic ratio was similar in patients with grade III (0-53 (0 67)) or lesser degrees of aortic regurgitation (0 e 52 (0 -51) NS).
Coronary artery disease was present in 33% of group 1 patients (8% had three vessel disease), and in 40% of group 2 patients (13% had three vessel disease, NS 
IN-HOSPITAL PERIOPERATIVE COMPLICATIONS
The length of hospital stay was similar in both groups (20-6 (5-8) days in group 1 and 22-5 (16-4) days in group 2). In total, there were Follow up (yr) Angina pectoris I Hif riMn because in recent years more elderly patients had operations (4-6 (2'9) years in group 1 and 3-5 (2 3) years in group 2 (p = 0 03)). There were two (1 4%) operative deaths, both in group 1, and hospital mortality (all deaths within 30 days including operative deaths) was 3-6% (n = 5), with no significant difference between group 1 (n = 4, 4-3%) and group 2 (n = 1, 1-9%).
During long-term follow up 16 patients died. There was a total of 21 deaths, with cardiac deaths in seven patients (33%). Four patients (19%) died of major bleeding (two intracerebral haemorrhages (one early, one late), one trauma, and one from aortic rupture); three patients (14)% died of cancer; two (10%) died from pneumonia (one early, one late) and in five patients (24%) the mode of death was not known.
Thus the probability of survival 1, 5, and 8 years after operation was 92-6% (125 patients at risk), 84-1% (n = 55), and 75-5% (n = 20) respectively for all patients. Figure 1 shows that the probability of survival was not significantly different in the older and the younger patient groups.
Of all factors evaluated only the preoperative cardiothoracic ratio was an independent predictor for survival in the Cox regression analysis (p = 0 04). Age, preoperative NYHA classification of angina pectoris and dyspnoea, ejection fraction, calculated aortic valve area, preoperative systolic and end diastolic left ventricular pressure, coronary heart disease, and bypass grafting were not significant determinants. Figure 2 shows the changes in functional NYHA class, cardiothoracic ratio, and Sokolow index. At discharge NYHA limitations caused by angina pectoris or dyspnoea 
Similarly the cardiothoracic ratio decreased in both age groups after discharge to normal or near normal values and then remained unchanged until the last examination. The Sokolow index decreased progressively up to the last examination in both groups, but remained slightly higher in the older patient group at the last examination (fig 2) .
At last follow up examination 91% of surviving patients reported an excellent or good improvement in physical capacity, 8% judged it as satisfactory, and only one patient (group 2) judged it to be unsatisfactory (corresponding values for groups 1 and 2: 90-6%, 9 4%, 0% v 93%, 57%, 2-3%, NS).
Discussion
In the early days of aortic valve replacement, overall in-hospital mortality was 7-12%,6-8 and in patients over 60 years of age it was as high as 20%.69-15 Depending on age at operation, preoperative condition, and time of follow-up long-term mortality ranged from 4-6% to 10-4% per year.1316-23 Since then surgical outcome has improved substantially as the result of advances in anaesthesia, myocardial protection, and postoperative care.242' Our data in an elderly population with dominant aortic stenosis accord with these trends towards improved survival and show a low perioperative (3-6%) and long-term mortality (13% at 5 years, hospital deaths included) after aortic valve replacement, irrespective of age. The low perioperative mortality may be due in part to the low incidence of urgent operations, because the risk is higher with urgent surgery.29-'0 In terms of the severity of preoperative symptoms (NYHA class III and IV impairment in 73%) the overall outcome in our patients was 
